The Cortipac kit for cortisol assay by a competitive protein-binding technique (CPB) which utilizes "Sc cortisol has been evaluated. Results obtained by it agree wellwith those by the Mattinglyfiuorimetric method. Assayscan be carried out on either plasma or serum and haernolysis does not interfere. The specificity of the assay wascheckedin blood samplesfrom patients receivingsynthetic steroids. Prednisone and prednisolone therapy caused significantinterferencewith the assay; fiuorocortisol and dexamethasone therapy did not. The increasedprogesterone in late pregnancy blood sampleshad only a smalleffecton the assay. Plasma samples for cortisol assay could be stored for at least 4 weeks at 4°C and for at least 12 weeks at -20 o e. 48 • 40 32
genous transcortin of the plasma sample is denatured by heating at 70°C for 10 minutes. Blood samples assayed were from four normal members of the hospital staff and from patients with a variety of endocrine and non-endocrine disorders. Plasma (heparinized) or serum was separated from the red cells as soon as possible. For the fluorimetric assays samples were stored in the refrigerator at 4°C for not more than five days. All assays were carried out in duplicate.
Comparison of the Cortipac CPB and the Mattingly fluorimetric methods
The results of random plasma cortisol assays on 62 patients are shown in the figure. The patients were not receiving steroid therapy. There is good MATERIALS AND METHODS Fluorimetric assays were carried out by the manual method of Mattingly (Mattingly, 1962) . Using this method we obtain results identical with those of the M.R.C.-recommended method based on a similar procedure (James et al., 1971) . For the Cortipac method the manufacturer's instructions were adhered to.
Each kit consists of 25 test vials each containing the same weight of adsorbent granules and the same volume of buffered transcortin-cortisol (755E) solution (not more than 0.2 ,uCi 755E per vial); four vials of lyophilized human reference serum Plasma Cortisol (/,G/1 00 ML.) Fluorimetry containing nominally 2. 5, 7.4, 19, and 45 , Comparison of the plasma cortisol results obtained of cortisol; and 25 glass tubes in which the endo-by the Cortipac and the ftuorimetric methods.
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A number of methods have been developed for the assay of plasma cortisol: colorimetry (Silber and Porter, 1954; Peterson et al., 1957) , fluorimetry (de Moor et al., 1960; Mattingly, 1962) , competitive protein binding (Murphy, 1967) , double isotope dilution (Rothchild, 1968) , and radioimmunoassay (Ruder et al., 1972) . Until recently only the fluorimetric methods have been suitable for routine clinical purposes.
Competitive protein-binding (CPB) assays especially those using tritium-labelled cortisol although technically relatively simple, require liquid scintillation counting. Recently, however, a CPB method has become available (Baum et al., 1974) which utilizes cortisollabeIled with 755e, a gammaemitting isotope. The reagents for this method are now available in kit form, the "Cortipac kit for Cortisol CPB assay".
The purpose of this paper has been to evaluate this kit from the points of view of (a) comparability with a fluorimetric method ; (b) precision of the assay; and (c) specificity. The effects of haemolysis and the method of storage of the sample have also been investigated. correlation between the two methods (r = 0.94 and the regression equation is y = O.91X + 0.5 with the figures for fluorimetry on the X axis). A matched pair t test showed that the results by the Cortipac method were slightly lower (p = < 0.01). The results of tetracosactrin stimulation (Wood et al., 1965) , insulin stress (McHardy-Young et aI., 1967) , and dexamethasone suppression (Greenwood et al., 1966 ) tests on plasma cortisol levels are shown in 
Pregnancy blood samples
Plasma samples from eight patients in the last trimester of pregnancy were assayed for cortisol by the Cortipac and the fluorimetric methods. Results by the Cortipac method gave values which which were slightly higher than those by fluorimetry in seven of the eight patients, the mean overall percentage increase above the fluorimetric values being 8.2.
Effect of haemolysis
Six specimens of blood were collected. Each specimen was divided between two containers. The blood in one was allowed to stand until the serum separated and was then centrifuged. The blood placed in the second container was vigorously shaken and centrifuged at a higher speed. Grossly haemolysed serum was produced in this aliquot. Table 2 shows that gross haemolysis had no marked effect on the plasma cortisol values obtained by the Cortipac method. Comparison ofplasma and serum assays Table 3 shows that there is no significant difference between the Cortipac plasma and serum cortisol values.
Precision
The precision was assessed from duplicate assays on 45 samples (Cortipac values ranging from 2.5 to 45). These samples had been assayed by two analysists in four batches. For the Cortipac method the S.D. was 1.34 and the coefficient of variation (C.Y) was 7.6%. The Mattingly method on the same samples gave a S.D. of 1.16 and a e.y. of 6.3%. 28.5
Storage ofplasma samples
Aliquots of plasma from nine blood samples, whose plasma cortisol values ranged from 2.4 to 25.5 /log/l00 ml, were stored at 4°C and -20°e. It was found that plasma could be stored for at least four weeks at 4°C and for at least 12 weeks at -20°C without significant alteration in the Cortipac measurement of plasma cortisol.
DISCUSSION
For clinical purposes methods which are rapid and simple to perform are required. Both the Cortipac CPB and the Mattingly fluorimetric methods fulfil these criteria. The two methods agree well with each other (r = 0.94). However, neither method is specific for cortisol. The Mattingly method assays other steroids, mainly corticosterone, and there is also a certain amount of non-steroidal interference (de Moor et aJ., 1962) . In CPB methods there is competition for binding sites on the binding protein between cortisol and a number of other steroids (Murphy, 1967; Daughaday,1958; Murphy, 1969) . The degree of interference produced will depend mainly on which binding protein is used (Murphy, 1967 and 1969) . However, interference from these naturally occuring steroids is not great, since they are normally present in relatively small amounts.
In pregnancy, however, when the amounts of progesterone and 17-a-hydroxy-progesterone are increased, these will interfere to a slight degree with CPB methods. This interference is demonstrated in our results on blood samples collected in the last trimester of pregnancy, which showed values by Cortipac which were higher than those obtained by the fluorimetric method. Both methods will, of course, give greater than normal levels in pregnancy samples because of the increase in the bindingprotein transcortin. Neither fluorimetry nor CPB methods are suitable for plasma cortisol assay in congenital adrenal hyperplasia (Daughaday, 1958; Murphy, 1969) . Fluorimetric methods are unaffected by synthetic steroids since these steroids do not fluoresce (de Moor et al., 1962) . In CPB methods, however, some synthetic steroids, notably prednisolone, and to a lesser extent, prednisone have been shown, by equilibrium dialysis methods, to compete with cortisol for binding sites on the binding protein (Daughaday, 1958; Murphy, 1969) . Our observations in patients receiving these drugs is in agreement with these in vitro findings. That the effect of prednisone is as marked as that of prednisolone is due to its rapid conversion to prednisolone in the body (Jenkins et al., 1967) . Fluorocortisol and dexamethasone therapy did not interfere with the Cortipac assay of plasma cortisol. The equilibrium dialysis experiments of Murphy (1967) , also showed insignificant effects of a variety of compoundsandrogens, oestrogens, thyroid hormones, tranquilizers, vitamins, and a miscellaneous collection of pharmacological and natural products. We have tested the effect of treatment with aldactone. This drug which is clinically the most frequent source of interference with the Mattingly method was without effect on the Cortipac method.
Haemolysis does not interfere with plasma cortisol assay by Cortipac. In this respect, therefore, this method has an advantage over other CPB methods requiring liquid scintillation counting where colour quenching by haemoglobin and bilirubin can lead to erroneous results. Haemolysed samples are also unsuitable for assay by fluorimetry. The results for cortisol on corresponding plasma and serum samples agree closely, indicating that either is suitable for assay by the Cortipac method. In contrast with the fluorimetric method samples may be stored for long periods prior to analysis.
We wish to thank the Radiochemical Centre, Amersharn, England for their generous gifts of Cortipac.
